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OBJECTIVES 

♦ 

When you finish this unit you will know 

1. what a mole is f and how to convert between moles and 

a. the number of atoms or molecules 

b. the weight of a chemical species 

c. the gaseous volume under ideal conditions, 

2. how to solve percent composition problems • 

3. how to calculate the empirical and molecular formulas from a given 
percent composition analysis, 

PREREQUISITES 

You should have mastered the use of conversion factors, before attempting this 
module. Read the Appendix on Conversion Factors. If you can answer the questions 
in that manual, you are ready to start this module. • 

- INTRODUCTION 

The mole concept is the foundation on which all quantitative chemistry is 
built. An understanding of, this concept is essential to solving problems in chemis- 
try. In this module, we will explain what a mole is, and show some typical uses of 
this concept. 

DISCUSSION 

/ 

I 

You have learned that units are attached to numbers to give them physical sig- 
nificance. You also learned to convert between different sets of units. One reasori 
for converting between different sets of units is that some units are more useful 
than others for a given situation. For example, we would normally report the dis- 
tance between New York and Chicago in miles or kilometers rather than in inches or 
millimeters. Conversely, we might measure a collar size in inches or centimeters, 
but we probably wouldn't use miles or kilometers. A baker, often, measures bakery 
goods in dozens, because he makes too many items to conveniently classify them in 
smaller units. In each case, the -units used are chosen for their convenience. 

Because atoms are such small entities, it is impossible to use or work with 
individual atoms in most chemical reactions. What is needed is a unit representing 
a number of atoms which can reasonably and conveniently be handled by the average 
chemist. This unit is the "mole", and is to * chemist what the dozen is to a b.ker. 
A mole of anything is defined as, 6.023 *10 23 of these things. While this unit 
could be used to describe anything (just as we could express a collar size in kilo- 
meters), its size makes it most convenient to use for atoms and molecules. The 



number 6.02 3 x io a * is called "Avogadro's number". 
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Example 1 



How many moles are there in 1.506 x 10** atoms of helium? This problem 
is k simple conversion problem, from atoms to moles. The conversion 
factors are ] mole He « 6.023 x io 2 * He atoms. We use this conversion 
factor as follows: 



1.506 x 1Q** 1 atoms He x 



1 mole He 



6*023 x id 2 * atoms He 



= 2.5 moles He 



Example 2 . How many molecules are there in 0.75 moles of CH*? How many atoms? 
1 Answer to the first part: 

0 75 mnipq cu * 6 r 023 x io** molecules CIU _ u - ln2 $ , , n „ 

u»/t> moles x r { ^ mole CH^ 1 10 molecules CH* 

Answer to the second part: 

Since there are four hydrogen atoms and one carbon atom" for each mole- 
cule, there are five atoms per molecule of CH^. 

0.75 moles CH% x 6. 023 x iq»» molecules CH^ x fry atoms m 2.25 x 1Q** 



1 mole CHu 



1 molecule " atoms 



The weight in grams of an Avogadro* s *rrurriber of atoms or molecules is numeri- 
cally equal to the atomic or molecular weight in atomic mass units (amu). Thus, one 

i 

mole of sodium atoms (atomic weight = 23.0 amu) weighs exactly 23.0 grams, and one 
mole of hydrogen chloride gas (molecular weight. ■ 36. H6 amu) weighs 36. H6 g. When 
referring to one mole of atoms, the term "gram-atom" is often used instead of 
"mole". 

Example 3 . How many_ moles are there in 30.0 g of carbon? 
The required conversion factor is 

1 mole C = 12.0 g C . 
Then the problem is solved 

30.0 g C x feffij g =2 .5 mole C 
Example 4 . How mich do 3 moles of water weigh? 

Answer: 3 moles H 2 0 * l^ofe^aft = 54,0 g H *° " 
Example 5 . How many grams is 3.820 gram atoms of Si? 

9.820 gram atoms of Si * ^fl^ 6 g f 1 -, . * 276 g 

1 gram atom Si 

Example 6 . If one atom of element X weighs 6.65 8 x 10~ 23 g, what is the atomic 
weight of XI 

6.658 x 10~ 23 e . 6.0° x io 2S atoms , 



\ ft 



•• • ' j * 

Example 7 . What is the molecular weight djf SiFi»? 
Atomic weights: Si 2 8,086 

F 19. < 

Molecular weight of SiF«, = 28. 0*86 + H (19) 

a 10H.086 

Example 8. What is the mass in grams of 3.46 x 10 2 * atoms of S? 



E xample 9 



3.H6 x 10 2 * S atoms x 



1 mole S 



1U 



T x ■ . a , ■ a 184 a 

6.02 x io 13 S atoms } n,ol ® s * 



How mar. .' grams of F are Tn 0.6RQ moles <of SeF*? 

0.650 moles of SeF„ x 5 mQ f es ,°fl F x 

l mole SeTK . 



*? « ? f E = itt.i. g 



1 mole F 



EXERCISES, 



\ 



1 

. 2, 
3, 

4. 

5. 
h. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
1U 
1 r >. 



WHAT IS THF MASS IN GRAMS OF 3.967C9E*24 AfcONS OF O 1 
HOW MANY GRAMS IS 9.33C GRAM ATOMS. OF O? X \ 
IF ONR ATOM OF ELEMENT X WEIGHS 1.796E-23 G, MUAT IS THE 



ATOMIC WEIGHT OF X ? 



\ 
\ 



\ 



HOW MANY ATOM! ARE THERE IN 11.797 GRAMS OF Cu ? 
HOW MANY GRAM ATOMS OF C ARE THERE IN 77.79-8 GRAMS OF\C ? 
WHAT IS THE Mr I ECU LAP WEIGHT OF N0 2 ? 

• 

ONF HOIK OF C», IS PLACED ON THE LEFT PAN OF A TWO-PAN BALANCE. 
HOW MANV MOLES OF PCI 3 MUST BE PLACED ON THE OTHER PAN 
TO FXACTLY BA?. AUCE THF MOLE OF C0 2 ? 

WHAT IS THE n\Sr> (IN GPAHS) OF 6.620 MOLES OF SiC? 

HOW MANY MOLECULES OF HF ADD UP TO A MASS OF 19.900 GRAMS? 

HOW MANY MOLES OF Br* MOLECULES ARE THERE IN 14.950 GRAHS OF Br t ? 

HOW MANY ATOM.i OF Cd AFE THERE IN 5.6UC GRAMS OF CaF»?^ 

HOW MANY ATOMS OF C ARE THERE IN 2.33570E*24 MOLECULES OF CO? 

HOW MANY GRAMS OF N AFE IN S.611E+24 MOLECULES OF N,? 

HOW MANY GRAMS OF Ca ARE IN 1.765 HOLES OF CaF*? 

HOW MANY MOLES OF Cr ATOMS ARE THERE IN 1C.799 GRAMS OF Cr,O s ? 
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ANSWERS 



1. 
2. 
3. 
H. 
5. 



1.05E+02 
1.H9E+02 
1.08E+01 
1.12E+23 
6.H8E+00 



6. 
7. 
8. 
9. 
10. 



H.60E+01 
3.20E-01 
2.65E+02 
5.99E+23 
«9.35E-02 



11. 4.35E+22 

12. 2.3UE+2H 

13. 2.61E+02 

14. 7.07E+01 

15. 1.H2E-01 



VOLUME OF A GAS AT STP* 



One mole of a gas will occupy a volume of 22. H liters at 0°C and one atmosphere 
•.of pressure. The combination of 0°C and 1 atmosphere is called standard temperature 
and pressure,, abbreviated STP. Later, you will learn how to convert between volume 
and moles, under other conditions, but for now we will limit our discussion to STP. 
One mole of a gas ocoupie^ a volume "of "2 2. 4 liters at^STP. 

.9 

Example 10 . How J»any moles of chlorine gas are there in 33.6 1 at STP? 
The required conversion factor is 

1 mole Cl 2 = 22. H 1 CI2 (STP). 
m unit conversion gives the answer 

3$. 6 1 Gl 2 (STP) * 



Example 11 



1 mole CI 2 , _ , . 

22. k 1 cl 2 (STP) = 1,5 mole s.Cl 2 



How much volume will 3.5 moles He occupy at STP? 

Answer: 3.5 moles He x 22 • 1 He (STP) s 78. H 1 (STP) 

1 mole 



Problems on Relationship between 'Moles 1 and Volume at STP 



1. HOB MANY HOLES C10 ? APE THERE IN 29.498 LITERS OF C10 2 AT STANDARD 
CONDITIONS (C DEGREES AND 1 ATM PRESSURE) ? 

2. HON MANY GRAHS OF *N0 2 OCCUPY 1.26C LITERS AT STANDARD CONDITIONS? 

3. HOW HANY MOLECULES OF NH 3 ARE IN 75.597 LITERS OF NH, AT STANDARD 
CONDITIONS? 

4. HOW HANY GRAH ATOMS OF H ARE IN 3.250 LITERS 'OF PH 3 AT STANDARD 
CONDITIONS? 1 

5. WHAT IS THE WEIGHT (IN GRAMS) OF Si ATOMS IN 87.798 LITERS OF S1H 4 
AT STANDARD CONDITIONS? 

6. HOW HANY 0 ATOMS ARE THFRE IN 5.630 LITERS OF S0 3 AT STANDARD 
* CONDITIONS? 



* This section may be skipped. 



e 



ANSWERS 

t 



1. 1.32E+00 

2. 2.59E+00 

3. 2.03E+2U 
U. U.35E-01 

5. 1.10E+0 2 

6. H.5HE+23 



PERCENT COMPOSITION 

Occasionally, it is necessary to calculate the percent composition of a parti- 
cular component in a compound or mixture. For example, Ivory soap is said to be 
^99.UU% pure. This means that of each 100 grams of j powder in the soapbox, 99. HH g 
are soap^ and 0.56 g are some other material. A particular course* may contain 25% 
freshmen. Then, on the average, for every 100 people in the class, 25 would be 
freshmen. The general formula for percent composition is 

♦ 

% of A in a mixture = amount of A = 10Q% 

amount of total mixture uu * 

Note that the formula doesn't specify how the "amount" is measured. In this module, 
we'll also measure by weight and calculate weight percents . Later on you will need 
to calculate volume percent and mole percent. 

Example 12. A given brand of cat food is analyzed and found to contain 2.5 g pro- 
tein in a 20.0 gram sample. What is the percent of protein in the cat 

food? 



Answer: % protein = W * Egotein . 100% 
r wt sample 

— * = Tu"^* * 100% = 12 ' 5% 



You can also reverse the process; you oan calculate the actual amount of a 
given component, if you know the percent composition and the total mixture weight. 

Example 13. The same cat food contains "not more than 3% ash". What is the fnaxlmum 
amount of ash in a 40 gram sample? 
Ann i. a -i . .. 3% ash . - 



r 
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Example 1H . Calculate the percent by weight of- each element in H2O7S2. 
■fc V One mole of H|0 7 Sa -weighs 

; * 2(1) + 7(16) + 2(32) * 178 g . 

In one mole of HaO?S.2 are 

2(1) grams of H Qr 2 g 
'. 7(16) grams of\) or 112. g 

2(32) grams of JS or 6H g * 
Percent by weight : ' 

H: x 100 = 1.12% H 

112 * 

0: ±y| x 100 = 62.92% 0 
S: * 100 = 35.96% S ' 

EMPIRICAL AND MOLECULAR FORMULAS FRQM ANALYSIS 

1 ' 

\ 

In order to find the relative number of atoms of the different elements in a 
compound, we must determine by chemical analysis, the relative weights cf the ele- 
ments making up the compound. Let us see how this is done. 

Example 15 . Glucose, a type of sugar, is found to consist of UO.00% carbon, 

6.66% hydrogen, and* 5 3.33% oxygen. What is the simplest chemical 
formula consistent with this analysis? The easiest way to solve this 
problem is to assume We have a given amount of sugar, say 100*grams« * 
(We 1 11 show later* that any other number would also work, but 100 ic a 
nice, neat number. ). '•' Then in this 100 g, we have t / 

100 g sample x ^gi 0 °^ le = HO. 00 g C 

100 * san * le * 160i 6 sample = 6 ' 66 

100 g sample * J^sLple = 53 ' 33 8 0 . 

We can also find the number of moles of C, H, and 0 in 100 g of sample. 

HO. 00 g C x jj = 3,33 mole C 

6.66 g H x 1 1 m g 1 g j} = 6.66 mole H 



52. 33 g 0 x j-g^g 1 ^ g =3.33 mole 0 



g 

Thus we find that in glucose the ratios of the number of atoms of C, H 
and 0 is C:H:0 = 3.33:6.66:3.33, or in small whole numbers, 1:2:1. The 
1:2:1 ratio is easy to see if we divide each number of moles by the 
smallest number: 

3.3 3 mole C _ r 
3.3 3 mole 

6.6 6 mole H 0 H 
3.33 mole 1 " 
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3.33 mole 0 
3.3 3 mole 



i o 8 



Thus the ratio of CtHtO is li2tl. . <It»s at this point that the number 

of grams we initially chose "cancels" out. If we had chosen 200 g, 
«>'e'd ha<te had 6.66 mole C, 13.32 mole H, and 6.66 mole 0, but the ratio 
would sti^l be 1:2:1.) The simplest chemical formula is CiHaOi. 

Sometimes the ratios>found are not of small, whole numbers. In that case, we , 
multiply each number in the\atio by 2. If we still 'don't have small, whole num- 
bers, multiply the original by 3. If that doesn't work, successively try 4 , .5, up 
to 9. (If it doesn't work by that time, go back and check your arithmetic.) 

» 

Example 16. Propane is a compound which contains only carbon and hydrogen. A 

chemical analysis of propane reveals that it is 18.18% hydrogen. Find 
the simplest chemical formula for propane. 

If 18.18% of propane is hydrogen, then the rest of propane or 
81.82% must be carbon. Then in 100 g of sample, there are 81 . 82 g car- 
bon and 18.18 g hydrogen. Then there are 

81.82 g C x \^l le g g * 6.8 moles C, and 

18.18 g H x 1 i 1 ^g 1 | g = 18.18 moles H. 

The C:H ratio is 6.8:18.18. What is it in terms of small whole num- 
bers? Let's see. Dividing both sides by 6.8 moles, the ratio Of C to 

' • H is 

6.8 moles C _ - 
6.8 moles ~ 

18.18 moles H „ „ 

' 6.8 moles s 2 ' 67 C:H= 1:2.67 

Multiplying by 2 yields C:H = 2:5.34, but 5.34 is not close enough to • 
any whole number. Multiplying by 3 gives C:H = 3:8.01. If we allow 
for errors in the experimental determination of percent composition, 
this is reasonably close to 3:8", and'the simplest formula for propane 
is probably C 3 He. • 

The simplest possible formula is alsp called the empirical formula. The 
molecular formula indicates the number of atoms in a molecule of a molecular sub- 
stance. The molecular formula may be identical 'with the simplest formula, or the 
molecular formula may be an integral multiple of the simplest formula. The molecu- 
lar formula can be determined if the molecular weight is known. 

Example 17 .- The molecular weight of glucose is 180 g/mole. What is the formula of 

glucose? 

The weight of the empirical formula for glucose CaH 2 0i (see Example 15) 
i>» 30 g. Since the molecular weight is 180, there - must be 180/30 or 
C> C1H2O groups in glucose. Therefore, the molecular formula is 
C 6 H,20 6 . 

Example 18 . If the molecular weight of propane is 44 g/mole, what is the molecular 
formula for propane? 



The weight of 'the empirical formula^ C*H$, is HU g/mole. Thus, 
the empirical formula is also the molecular formula in tliis case* 

The steps used to salve these problems can be Summarized as follows: 
Step 1 . « 

Calculate the number of grame of each component , assuming some con- 

venient amount of sample (usually 100 g). 

Step 2 . 

Calculate the number of moles of each component, by dividing the 
weight of each component by the atomic weight of that component. 

Step 3 \ 

Divide each quotient from Step 2 by the smallest quotient from Step 
in order to find the simplest Ratios. 

Step 4* - 

^ If the resulting numbers are not integers , \successively multiply 

every number in the ratio by small, whole integers, until all the- numbers 
-in the ratio are whole numbers. These numbers are the ones associated 
with each component in the empirical fdrmula. 



Step 5 

If the molecular weight is given, 
Multiply the empirical formula by thr.s 
lar formula. 



divid^ it by the empirical weight, 
factor in otfder.to get the molecu- 



The following example shows specifically where- each step is applied. Examine 
it carefully. Now see if you can identify the steps ,in Examples 15 through 18. 
When you thoroughly understand these examples, you ^may complete this module using 
the 'program MOLE which will provide additional practice problems of this type. 

Example 19 . Phosphorus pentoxide contains only phosphorus and oxygen. Chemical 

analysis reveals that this compound contains 56.33% oxygen, and has a 
molecular weight of 2 84 g/mole. Find the molecular formula^ 

Step 1 

Assume 100 g compound. 

* 

g oxygen = 100 g compound * 'compound = 56 ' 33 « 0 

g phosphorus = 100 - 56.33 = 43.67 g P 
Step 2 

56.33 g 0 x K m g le , g = 3.52 mo, Ci> o 
43.67 g P x j^g 1 * g = l.i+l moles P 



Step 3 

3.52 moles 0 



Mi!.^".--.;'.. ■ ■ . . : ■ w . s ....... . 

9 - / 

r 



g. - . • • * • • / 

Step M 

P:0 = 1:2.5 

Multiply by 2": P:0 « 2:5 
, » Empirical formula * PjO s 

Step 5 ' 

| ^ Empirical weight = 2(31) + 5(16) = 142 

Formula weight =284 

m - 2 



Molecular formula = 2 x p 2 o 5 s ? H 0\\ 

Now use the program MOLE to generate a unique set of problems that you may use 
to test your understanding of ^these ideas. 

I 
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% . Ptoble* Set 1 

' ..■•»■ ji / 

WHAT is" the pepcsnt by>weight of each element- in c*h 6 ? • 

HOW MANY ATOMS APE THERE IN 73,800 GRAMS GP_Ti ? 

THE PERCENTAGE COMPOSITION BY WEIGHT OP A COMPOUND IS 

C 80. CO * . 

H 20.00 

dH AT IS ITS .MPIRICAL.OR SIMPLEST FORMULA? ,/ . 

THE EMPIRICAL FORMULA OF A COMPOUND IS C a H«0. 

ITS MOLECULAR WEIGHT) IS 46.00. WHAT IS ITS MOLECULAR FORMULA? 

HOW MANY MOLES OF Sn ATCMS ARE THERE IN 17.79^7 GRAMS-OP SnCl 8 ? 

HOW MANY MOLES OF N 2 0 4 MOLECULES ARE THERE IN 37.849 GRAMS OP N 2 0 4 ? 



Prdble* Set 2 



THE EMPIRICAL FORMULA OF A COMPOUND IS CH«N. 

ITS MOLECULAR WEIGHT IS J 60.00. WHAT IS ITS MOLECULAR PORMUL A? 
CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN =C»H 14 . 



WHAT IS THE MASS IN GRAMS OF 4.23789E+24 ATOMS OF C ? 

HOW MANY MOLECULES OF 0 2 ADD UP TO A MASS OF 26^299 GRAHS7 

HOW MANY GRAMS OF >b ARE IN 1.295 MOLES OF RbP? 

THE PERCENTAGE COMFCSITION BY WEIGHT OF A COMPOUND IS. 
C 25.5 3 
H 6.38 
0 68.09 

WHAT IS ITS EKPIPICAL OR SIM FLEST FORMULA? 



Problea Set, 3 



HOW MANY MOLES OF CC* HOlfiCOLES ARE 'TH ERE III U7. 450" OR AHS OP CO, 
^ 0W * W * T0MS OF Se APE THERE IN 7.82570B+23 MOLICULES OP H 2 Se? 
WHAT I 5» THE. PERCENT *V WEIGHT OF EACH ELEMENT IN C«H ft ? 

THE PERCENTAGE COMPOSITION BY .WEIGHT OP A COMPOUND IS 
C ft 80.0C 
K 20.0 0 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? *j 



THE EMPIRICAL FORMULA OF A CCMFOUND IS CH. 
-!H.!L?>yPt»B J^IOHT _jS ■ 78*00... SI HAT XS IIS_. HQJ.ECHULH. JUIWaiJ^ 

IF ONE ATOM OF FLEMFNT X WEIGHS 7.957E-29 G , WHltT IS THE 
ATOMIC WEIGHT' OF X ? \ ' * 



Problei Set 4 



HOW MANY GRAMS OF Br APE IN 9.391E"*23 MOLECULES OP HBr? 

HOW MANY ATOdS ARE THERE IN 93.899 GRAMS OP Si ? » 

THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND IS 
C 42.86 
H 2.38 
0 38.10 
» 16,67 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? 

CALCULATE THE PERCFNT PY WEIGHT OF EACH ELEMENT IN C 6 H,* % 



THE EMPlfflcAL FORMULA OP A COMPOUND IS CH 3 N 2 0 2 . 

ITS MOLECULAR WEIGHT IS 150. CO. WHAT IS ITS MOLECULAR PORHULA? 

WHAT IS THE MOLECULAR WEIGHT OF N 2 0 4 ? 
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1. 



i 

!2. 
3. 

14. 

I ... 

Is. 

I 

! 

6. 



Problem Set 5 



THF PERCENTILE COMPOSITION BY HEIGHT Oj A COMPOUND IS 
. C 16,00 

H 4.00 \ , / 

0 42.67 \ 
N 37.33 . \ 
WHAT IS ITS EMPIRICAL OR SI NFL EST FORMULA? 

HOW MANY HOLES OF PH 3 \oLECULES ARE THERE IN 46.999 GRAMS OF PH, ? 
WHAT IS THE MASS IN GR.AmY OF 2.94361E+24 ATOMS OF Ge ? 
THE EMPIRICAL FORMULA OF A CC.MP0UND IS C 3 H 7 . 

ITS MOLECULAR WEI-GHT IS 86.00. WHAT IS ITS HOLFCULAR FORMULA? 
HOW MANY MOLES OF H ATOMS ARE THtRE IN 25.799 GRAMS OF C 4 H»? 
WHAT IS THE PERCENT BY WEIGHT OF EACH ELEMENT IN CaO ? £ 



Problea Set 6 \ 



2. 



3. 
Hk 

5* 
64 



THE PERCENTAGE COMPOSITION BY WEIGHT OF A COHPOUND IS 
C 52.17 
• H 13.04 
0 34.78 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? 
THE EMPIRICAL FORMULA OF A COMPOUND IS C r H»0 3 . 

ITS MOLECULAR WEIGHT IS 138.00. WHAT IS ITS MOLECULAR FORMULA? 

HOW HA*>IY ATOMS OF Zn ARE THERE IN 5.780 GRAMS OF ZnCl 2 ? 

WHAT IS THE MAS:% IN GRAMS OF 3.82269E*24 ATOMS OF Br ? 

HOW MANY HOLES OF CH a P . HOLPCUL ES ARE THERE IN 25.649 GRAHS OF CH 3 F ? 

WHAT IS THE PERCENT BY WEIGHT OF EACH ELEHENT IN CuS0 4 ?- 




Problem Sat y 



THE PERCENTAGE COMPOSITION BY WEIGHT OF A COHPDBtflTxs 
C 10.81 ^••""'" 

H 2.70 . 

0 28.8 3 • 
S 57.6 6 : 

WHAT IS ITS EMPIPICJH "OR SIMPLEST FORMULA? ... » 

HOW MANY GUAM'S OF 0 AFF IN 6.742E+23 MOLECULES OF ClO a ? 
HOJt-MANY GRAM ATOMS OF Ti ARE THERE IN 45.300 GRAMS OF Ti ? 
HOW MANY MOLECULES OF CO ADD UP TO A MASS OF 18.049 GRAMS? 
^CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN C 2 H s 0 2 *. 



/THE EMPIRICAL FORMULA OF A COMPOUND IS C 3 H y 0,N. 

l.ITS MOLECULAR WEIGHT IS 89.00. WHAT IS ITS MOLECULAR FORMULA? 



Problea Set 8 



ONE MOLE OF HBr IS PLACED ON THE LEFT PAN OF A fHO-PAN BALANCE. 
HOW MANY MOLES et BF 3 MUST BE PLACED ON THE OTHER PAN 
TO EXACTLY BALANCE THE HOLE OF HBr ? 

JTH& EMPIRICAL FORMULA OF A COMPOUND IS NO*. 
ITS MOLECULAR WEIGHT IS 92.00. WHAT IS IIS MOLECULAR FORMULA? 

HOW MANY GRAMS OF O ARE IN 4.065 MOLES OF C0 2 ? 

HOW MANY ATOMS ARE THERE IN 69.497 GRAMS OF Ti ? 

THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND IS 
C 83.72 
H 16.28 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? 

3ALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN H 4 N 2 . 
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Problem Set Q 




CALCULATF THE PERCENT BY WEIGHT OP EACH ELE94SNT IN C 2 H s 0 2 N. 

v. 



x 



WHAT IS THE MASS flk. GRAMS OF 6 . 00,78 1^+ 24 AT071S OF S ? 




THE EMPIRICAL FORMUT.. A OF^ COMPOUND TS $ 3 H r . : 

ITS MOLECULAP WEIGHT IS 8BvQ0. ; WHAT IS ITS MOLECULAR" FORMULA? 



.4Hnrf~TS THE MASS (Iff GRAKS) OF \\9.260 MOLES OF Pb(N0 3 ) 4 ? 

THE PERCENTAGE COMPOSITION BY HEIGHT OF A COMPOUND IS 
H 5,8 8 
0 94.12 

WHAT IS ITS EMPIPICAL OR Si Mf LEST FORMULA? 

HOW M * NY MOLES OF C ATOMS ARE THERE IN 24.798 GRAMS OF NaHC0 3 ? 



Problem Set 10 



CALCULATE THF PERCENT BY WEIGHT OF EACH ELEMENT 'IN C«H 6 , 



HOW MANY GRAMS OF 0 ARFj IN 2.900 MCLES OF C0 2 ? 

IF ONE ATOM OF ELEMENT X WEIGHS 4.665E-23 G, WHAT IS THE 
ATOMIC WEIGHT OF X ? 

O 

THE EMPIRICAL FORMULA OF A COMPOUND JS CH 3 . 

ITS MOLECULAR WEIGHT IS 30.00. WHAT IS ITS MOLECULAR FORMULA? 

THE PERCENTAGE COMPOSITION EY WFIGHT OF A COMPOUND IS . / 

C 10.«1 V 
H. 2.7C . - 

O 28.8 3 

WHAT I 3 ITS FMP1FTC AL OR SIMPLEST FORMULA? / 

c 

W ii AT IS THE MASS (IN GKAMS) CF 1.510 MO I ES OF. SO ? ? 
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Problem Set 11 

♦ 

/ 

TH2 PFRCENTAGE COMrCSITICN PY WEIGHT OF A COMPOUND IS 
C *7.9 2 
• M 5.66 
1 26.H2 

4HAT IS ITS EfPIPICAL CP SIMPLEST FORMULA? 

HOW MANY MOLECULES OF HPr ADD UP TO A MASS OF 6.750 GRAMS? 

IF ONE ATOM OF BLEMF.NT X WEIGHS 5.889E-23 G, WHAT IS THE 
ATOMIC WEIGHT OF X ? ' . 

CALCULATE THE PERCENT HY WEIGHT OF EACH ELEMENT IN C l6 H 8 0 ? S 2 . 



HOW MANY GPAMS OF F APF IN 4.315 MOLES OF SeF 4 ? 
TH-F EMPIRICAL FORMULA OF A CCMfCUND IS C 3 H 2 N0 2 .' 

ITS MOLECULAR WFTGHT IS 168.00. WHAT IS ITS MOLECULAR FORMULA? 



Problem Set 12 

♦ 

HOW MANY MOLECULES CF NO ADD UP TO A MASS OF U7.149 GRAMS? 
HOW MANY GPAMS IS 2.620 -GRAM ATCMS OF Ge? 
THE EMPIRICAL FORMULA OF A CCMPCUND IS C 3 H 4 N. 

ITS MOLECULAR WEIGHT IS '1C8.00. WHAT IS ITS MOLECULAR FORMULA? 

THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND IS 
H 12. 5C ' 
N 87.50 

WHAT IS ITS FMPTRICAL OR SIM FLEST FORMULA? 

CALCULATE T" E P P?.CENT EY 'WEIGHT OF EACH ELEMENT IN C*H 6 0 4 S # . 



HOW MANY GPAMS O* Al AFE IN 4.C50. MOLES OF Al(OH),? 



17 



Problem Set 13 



THE PERCENTAGE COMFCSITION EY WEIGHT OF A COMPOUND IS 
C 87.76 
U 17. 24 

WHAT IS ITS EMPIRICAL CR SIMPLEST FORMULA? ' 

UNE MOLE OF NiS TS PLACED CN THE LEFT PAN OF A TWO-PAN BALANCE, 
HOW MANY MOLES OF ScCl 3 MUST BE PLACED ON THE OTHER PAN 
TO EXACTLY BALANCE THE MOLE OF NiS ? 

WHAT IS THE ' MASS IN. GRAMS OF 4.94832E+24 ATOMS OF Cu ? 
THE EMPIRICAL FORMULA CF A COMPOUND IS C 2 H 4 S% 

ITS MOLECULAR WEIGHT IS 120.00. WHAT IS ITS MOLECULAR FORMULA? 



ES 0 



HOW MANY MOLES OF Ni ATOMS ARE THERE IN 80.999 GRAMS OF NiS? 
CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN C 2 Hs'o 2 N. 



Problem Set 14 

i 

4 

CALCULATE THE PERCENT BY WEIGHT OF" EACH ELEMENT IN C 2 K 6 0. 

> 

I 

HOW MANY GRAMS IS 7.810 GRAM ATOMS OF Zn? ( 
HOW MANY MOLECUIES OF F 2 ADD UP TO A MASS OF 4.U.999 GRAMS? 

THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND JS 
H 1.12 
O 62.92 
S 35.9 6 

WHAT IS ITS EMPIRICAL CR SIMFLEST FOPMULA? 
THE EMPIRICAL FORMULA 'OF A CCMFOUND IS C 8 H 4 0S. 

ITS MOLECULAR WEIGHT IS 296. 00. WHAT IS ITS MOLECULAR FORMULA? 

HOW MANY ATOMS OF Sn APE THERE IN 6.400 GRAMS OF SnCl 2 ? 



1 8 



\ 



Problem set 15 



THi: PpCEKTAGi COMPOSITION PY WEIGHT OF A COMPOUND IS 
C /67,<>2 

H „ 5 • f» 6 s ... 

N 2h ♦ U 2 ' v 

WHAT IS ITS EMPTPICAI CR SI Mt LEST . FCPMOLA? 

HOW MANY GRAMS OF C AP* IN 3.135 MOLES OF NaHC0 3 ? " 

ONF MOLE OF CaO IS PLACED CN THE LEFT £AN OF A TWO-PAN BALANCE. 
jHOK MANY MOLES OF C 6 H 6 mtt S T BE\PLACED CN THI OTHER PAN 
TO EXACTLY BALANCE THE MOLE OP CaO ? 

WHAT IS THE PERCENT Ji WEIGHT OF 1 EACH ELEMENT IN S0 2 ? 
WHAT IS THE MASS IN GEARS OF 5.<*4B03E* 2k ATCMS OF CI ? 
THF EMPIRICAL FORMULA OF A COMPOUND IS CH 3 0 2 S ? . 

IIS MOLECULAR WEIGHT IS 222.00. WHAT IS ITS MOLECULAR FORMULA? 



Problem Set 16 



CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN C 4 H 10 



IF ONE ATOM OF . ELEMENT X, WEIGHS 7.957E-23 G, WHAT IS THE 
ATOMIC WEIGHS OF X ? 

THF EMPIRICAL FORMULA CF A COMPOUND IS HNO 3 , 

ITS MOLECULAR WEIGHT IS 63.00. WHAT TS ITS MOLECULAR FORMULA? 
HOW' MANY MOLECULES OF NH 3 A ED UP TO A MASS OF 29 *1 50 \ GRA MS? 



THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND IS 
C 60.8 7 - 1 

H 4.35 * 
O 3U.7H , 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? 

HOW MANY GRAMS OF O ARE IN 3.335E*2tt MOLECULES OF C0 2 ? 
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Problem S^t 17 



THE PERCENTAGE COMRCSITICN BY WEIGHT OF A COMPOUND IS 
H 2.13 
N 29. 7Q 

S 68.09 * . 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? 

THE EMPIRICAL FORMULA OF A COMPOUND IS C,H 2 N0 2 , 

ITS MOLECULAR WEIGHT IS 168;00. WHAT IS ITS MOLECULAR FORMULA? 

HOW -M ANY GRAMS OF Br ARE IN 5.881E*24 MOLECULES OF Br 2 ? 

ONE MOLE OF Pb (NO,) t IS PLACED ON tR| LEFT PAN OF A TWO-PAN BALANCE* 
HOW MANY MOLES OF KI MUST BE PLACED C*. THE OTHER PAN 
TO EXACTLY BALANCE THE M..CLE -OF Pb (N0 3 ) 2 ? 

HOW MANY ATOMS ARE THERE IN 75.100 GRAMS. OF 6 ? 

CALCULATE THE PERCENT BY WEIGHT OF EACH ELEMENT IN C 2 H e N 2 . 

H ■ 

t 



Problem Set 18 

HOW MANY MOLECULES OF N 2 ADD UP TO A MASS OF 8.149 GRAMS? 
THE EMPIRICAL FORMULA OF A COMPOUND IS C 2 H 4 N0. 

ITS MOLECULAR WEIGHT IS 116.00. WHAT, IS ITS. MOLECULAR "FORMULA? 
HOW MANY GRAMS OF F ARF IN 5.718E+23 MOLECULES OF HF? 
HOW MANY ATOMS ARE THERE IN 98.498 GRAMS OF .Cr ? 

THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND IS / 
C 66.67 * 
H 7.41 / 
N 25.9 3 1 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? 

WHAT TS THE PEPCENT BY WEIGHT OF EACH ELEMENT IN AsH 3 ? 
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Problem Set 19 



1. CALCULATE THE PFRCENT BY WEIGHT OF EACH ELEMENT IN C*H 0 N 2 . 



2. 

3. 

4. 
5. 



6. 



ONE MOLE OF PC1 3 IS PLACED ON THE LEFT PAN OF A TWO- PA N BALANCE. 
HOW "ANY MOLES CF AsH 3 MUST BE PLACED ON THE OTHER PAN 
TO EXACTLY BALANCE THE MCLE OF PC1 3 ? 

THE EMPIRICAL FORMULA OF A COMPOUND IS C 8 H 4 0S. 

ITS MOLECULAR EIGHT IS 296.00. WHAT IS ITS MOLECULAR FORMULA? 

HOW MANY GRAM ATOMS OF I ARF THERE IN *2.697 GRAMS OF I ? 

THE PERCENTAGE COMPOSITION PY WEIGHT OF A COMPOUND IS 
0, 69.57 
N 30.43 

WHAT IS ITS EMPIRICAL OR SIMFLEST FORMULA? 

HOW MANY GRAMS OF 0 APE IN 2.787E+24* MOLECULES OF N 2 0 4 ? 



Problem Set 20 



1. THE PERCENTAGE COMPOSITION RY WEIGHT OF A COMPOUND. IS 

H 12. 5C 
N 87.50 

WHAT IS ITS EMPIRICAL CR SIMPLEST FORMULA? 

2. THR EMPIRICAL FORMULA OP A COMPOUND IS C,H e O«. 

ITS MOLECULAR WEIGHT IS 180.00. WHAT IS ITS MOLECULAR FORMULA? 

3. HOW MANY MOLES CF C ATOMS ARE THERE IN 15.600 GRAMS OF CaO? 

4. ONE MOLE OF HBr IS PLACED otf THE LEFT PAN OF A TWO-PAN BALANCE. 
HOW MANY MOLES OF C 2 H 6 MUST BE PLACED ON THE OTHER PAN 

TO EXACTLY. BALANCE THE HOLE OF HBr ? 

.5. HOW MANY GRAM ATOMS OF Na ARE THERE IN 49.297 GRAMS OF Na ? 
6. CALCULATE THE PEPCtNT BY WEIGHT OF EACH ELEMENT IN C 2 H«N 2 S 2 . 



ERIC 
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\ J. 

TEACHER 1 S GUIDE TO UNIT ON THE MOLE CONCEPT \ 
OF THE STOICHIOMETRY MODULE 

EDUCATIONAL OBJECTIVES 

The purpose of this 4modul<; is to introduce the mole concept,^ 
together with the necessary techniques and definitions for inter- 
conversion of weights , moles , numbers of atoms or molecules , and 
percent compositions. Additionally, methods for computation of 
empirical and molecular formulas are discussed. The pedagogical 
approach is straightforward. Nineteen examples of increasing com- 
plexity are scattered through the module. Twenty problem se - ^ are 
also included. 



IMPLEMENTATION 

\ 

The unit fits in early in the first semester of the Freshman 
sequence. The total time for terminal use . should be relatively 
small (only a few minutes per student) since the BASIC program ' 
(MOLE) included in this guide generates unique exams of* 5 questions 
for each student. It is intended that he or she take the exam 
away, solve the problems, and then return to the terminal for, 
checking of the answers. -The program makes extensive use of the 
RND function of BASIC to insure individual exams are different. 

For completeness, an optional section on volume of a gas at 
standard temperature and pressure has been included, together 

with several problems on thes^t relationships. 

* . i ■ 

Re fe rences % 

1. C. L. Wilkins, C. E. Klopf enstein , T. L. Ieenhour, and 

P. C. Jurs , "Introduction to Computer Programming for 
Chemists — • BASIC Version" Allyn and Bacon, Inc., 
Boston (19 74). 

Molar Masses of Compounds pp 107-121 

Empirical Formulas pp 15 9-164 

Molecular Mass and Percent Composition . pp 2 31-2 36 



i 2i 



ANSWERS TO PROBLEM SETS 



TEST 1 

1. H '7.74886E+00 

2. 9.28E+23 



3. CH, 

4 

5. 9.39E-02 
*. U.11E-01 



TEST 2 

2. 

83.72 t X 
16.28 %J 

2. 

3. 8.«*5E*01 
Ik. 4. 95 E* 23 
5. 1.11E+02 



TEST 3 

1. 1.08E*00 

2. 7.83E*23 

3. H 7.74886E+00 



4. CH 3 

* 

6. 4. 79 E* CM 



6. Ctr»Oa 



\T EST ' 

/' 

1. 1.25E+02 

2. 2.01E*24 



3. C 3 H,ilO, 

4. 

A3. 72 % C 
16.28 * H 

U. 

5. 'C* 8 H 4 0 4 M 4 

6. 9.20E*01 



V 



TEST 



1. CH 3 N 2 0 2 v 1 

2. I^RE^OO' 

3. 3*^55.E*02 

4. C*H 1% 

5.. 1^8Et00 

6. 0 2.85207E*01 



TEST 



1.,C 8 H 4 0 

2. C T H»0 3f 

3. 2.55E*22. 

4. 5.07E*02 

5. 7.54E-01 

6. Cu 3.98115E*C1 



TEST 



1. CH,O t S 1 

2. 3.58E*01 

3. 9.46E-01 
U. 3.88E»23 
5. 

32.00 ft C 
6.67 * H 
42.67 ft 0 
18.67 ft N . 

5. 

6. C,B T OjH 



TEST 



1. 1. 19E*00 



2. 0«N 2 

3. 1.30E*02 
U. 8. 7 IE* 23 



5. CjHy 

6. 



12.50 ft H 
87. SO ft V 



6. 



TEST 



1. 



32.00 ft C 

6.67 ft H 

42.67 ft 0 

18.67 ft N 

1. 

2. 3. 20 E* 02 

3. C*H|* 

r 

4. 3.07E+03 



5. HO 

6. 2.95E-01 



TFST 10 



TEST 



1 1 



92.31 ft C 
7.69 ft H 



1. 



2. 9.28R+01 



3. 2.81E+01 



4. C 2 H 4 



5. CH,0 2 S t 
b. 9.66E*01 



1. C 3 H 3 V 

2. 5.02B+22 

3. 3. 558*01 



4i 



64.86 % C 

2.70 S H 

10.81 % 0 

21.62 ft S 



4. 



5. 3.2*E*02 



TEST 12 

1. 9.46E+23 

2. 1.90E+02 

3. C$ H gN j 



4. MH 2 



5. 



10.81 ft C 

2.70 ft H 

28.83 ft 0 

57.66 ft S 



5. 



6. 1. 09ls*02 



TEST 



13 



TEST 



14 



TEST 



15 



1. 



1. C*H S 

2*. 6.00B-01 

3. 5.22B*02 

4. C 4 H g S, 

5. 8.92B-01 



6, 



32.00 % C 

6.67 * H 

42.6. t 0 

18.67 U H 



TEST 



16 



H2.76 % C 
17.25 % H 

1. 

2. U.79P*0l 

J. HO,N 

U. 1.01E*2<4 



C r H»0 3 
h. 1. 776*02 



52.17 * C 
13.04 % H 
34.78 %. 0 

1. 

2. 5. 11E*02 

3. 7.13E*23 



4. H 2 S;0 y 

5. C t *H 8 O t Sj 

6. 2.03E*22 



TEST 



17 



1. HSN 

2. C»H 4 0 % N 2 

3. 1.56E»03 



S. 



<8 3R*2 



6. 



40.00 * C 
1 *. 33 % H 
S N 



X 



1. CjHjN 

2. 3.76E*01 

3. 7. 19E-01 

4. S 5.009?9E*01 

5. 3.21B»02 

6. C 2 H«0«S* 



i 



TEST 18 

1. 1.75E*23 

2. C 4 H 8 0 ? N 2 

3. 1.80E*01 
a. 1.14E+24 



C,H«N 



6. As 9.6120UE*01 



9 

ERIC 



25 



1, 



1. 



2. 



3. 



5. 



TEST 19 



66,67 % C 
7,111 < R 
25,93 « N 



TEST 



20 



1. 76E*00 

Ci»H a 0 2 S 2 
4. 15E-01 



NO. 



2.96E*02 



1. MH 2 

2. C,H«0 4 

3. 2.78E-01 

U. 2.69E*00 

5. 2.1UE+00 



20,00 X C 
3.33 * H 
23.33 % N 
53.33 *~ S 
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SOFTWARE 



Since random number generating function^ may vary from one 
computer to another, the random number generator in MOLE is included 
in the program listing. The same series of random real numbers 
are generated for the same initial seed. The seed used in printing 
a quiz requested by a student is printed^ out as the exam number. 
*This same number, when typed in by the student upon return to the 
terminal for grading, regenerates the same series of random numbers. 
Thus, the identical set of questions in the quiz are regenerated, 
making the grading of the student's answers possible. 
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Sample runs of MOLE showing first, a quiz being printed and then 

the student's answers being graded 

PLEASE TYPE IN YOUR NAME 
STEVE 

t 

STEVE PLEASE INPUT A NUMBER FROM 1 THRU 15*000. 
712391 

O.K. STEVE* BO YOU WISH TO TAKE A TEST OR HAVE YOUR TEST GRABEli? 
IF YOU WISH TO TAKE A TEST* ENTER A 1, ANB IF YOU WISH TO 
HAVE AN EXAM GRABEB* ENTER AS. 
?1 



EXAM NUMBER 11618 
STEVE 

THERE ARE 7 QUESTIONS ON THIS EXAM. 
THEY ARE ALL ON THE MOLE CONCEPT* 

PLEASE ANSWER THE QUESTIONS. AT HOME* ANB COME BACK 
WHEN YOU ARE REABY TO HAVE YOUR EXAM GRABEB. 



QUESTION. I 

HOW MANY MOLES ARE THERE IN 145 GRAMS OF 
COPPER (AT. WT. « 63.54>? 

QUESTION. 2 

YOU HAVE 21 MOLES OF SOBIUM CHLORIBE <NACL>. 
HOW MANY GRAMS OF SOBIUM BO YOU HAVE? 

QUESTION. 3 

YOU HAVE 5.40002E+24 ATOMS OF SILICON (SI). 
HOW MANY MOLES OF SILICON BO YOU HAVE? 

QUESTION. 4 

HOW MANY ATOMS ARE THERE IN 6.8 
GRAMS OF WATER? 

QUESTION. 5 

YOU HAVE 4 .2000 IE* 24 MOLECULES OF HCL. 
HOW MANY GRAMS BO YOU HAVE? 

QUESTION. 6 

HOW MANY GRAMS OF CARBON ARE CONTAINS* IN 66 
GRAMS OF A COMPOUNB THAT IS 70.7 PER CENT CARbON ? 

QUESTION. 7 

HOW MANY MOLES ARE CONTAINEB IN 16 
GRAMS OF C 35 H 70 0 1? 



GOOB LUCK STEVE* ANB HURRY BACK. 
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PLEASE TYPE IN YOUR NAME 
STEVE « 



STEVE PLEASE INPUT A NUMBER FROM 1 THRU 15,000. 
.7B 

PLEASE INPUT A NUMBER FROM 1 THRU 15*000. 
757 

O.K. STEVE* iO YOU WISH TO TAKE A TEST OR HAVE YOUR TEST GRABED7 
IF YOU WISH TO TAKE A TEST* ENTER A I* AN* IF YOU WISH TO 
HAVE AN EXAM GRABEB* ENTER A 2. 
72 

PLEASJU-ENJER YOUR EXAM NUMBER* 
?U6I8 \ 

PLEASE ENTER YOUR 7 ANSWERS IN THE EXACT ORBER OF THE QUESTIONS. 
PRESS (RETURN) AFTER EACH ANSWER. 
72.28 ' ' 

7462 
78.97 
>6.82E23 
7251.2 
746.7 
73.2E-2 




EXAM NUMBER 11618 
STEVE 



CORRECT 


YOUR 




ANSWER 


ANSWER 


RESULT 


2.28202 


2.27999 


CORRECT 


482.81 


462 


CORRECT 


8.96564 


8.96999 


CORRECT 


6.82040E+23 


6.82000E+23 


CORRECT 


254.245 


251.2 


CORRECT 


46.662 


46.7 


CORRECT 


3. 15616E-02 


3. 19999E-02 


CORRECT 


YOUR GRA1E ON 


THIS QUIZ IS 


100 X 



MARVELOUS FRIENB* YOU HAVE BEATEN THIS BROKEN MACHINE. 
WOULB YOU LIKE TO TAKE ANOTHER QUIZ? 
ENTER 1 FOR YES* 2 FOR NO. 
% 72 

GOOB LUCK STEVE* ANB HURRY BACK. 



REABY 
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PLEASE TYPE IN YOUR NAME , 
SUMS 

BUMS PLEASE INPUT A NUMBER FROM 1 THRU 15*000. 
T793 

O.K. BUMB* 10 YOU WISH TO TAKE A TEST OR HAVE YOUR TEST GRABEB? 
IF YOU WISH TO TAKE A TEST* ENTER A 1* ANB IF YOU WISH TO 
HAVE AN EXAM GRABEB* ENTER A 2. 
T9 

PLEASE ENTER 1 OR 21 

IF YOU WXSH TO TAKE A TEST* ENTER A 1 * ANB IF YOU WISH TO 

HAVE AN EXAM GRABEB* ENTER A 2. 

71 



EXAM NUMBER 17492 
0UMB 

' THERE ARE T QUESTIONS ON THIS EXAM* 
*THEY ARE ALL ON THE MOLE CONCEPT. 

PLEASE ANSWER THE QUESTIONS AT HOME* AN1 COME BACK 
WHEN YOU ARE REABY TO HAVE YOUR EXAM 'GRABEB. \ 

\ 

\ 

QUESTION. 1 

HOW MANY MOLES ARE THERE IN 141 GRAMS OF 
CARBON MONOXIBE (MOLECULAR WT. « 28.011)? 

QUESTION. 2 

YOU HAVE 65 MOLES OF METHANE <CH4). 
HOW MANY GRAMS OF C BO YOU HAVE? 

QUESTION* 3 

YOU HAVE 4.30001E+24 ATOMS OF SILICON <SI>. 
HOW MANY MOLES OF SILICON BO YOU HAVE? 

QUESTION. 4 

HOW^ MANY ATOMS ARE THERE IN 6.4 
MOLES OF METHANE" <CH4>? 

QUESTION* 5 

YOU HAVE 5.80002E+24 MOLECULES OF HCL* 
HOW MANY GRAMS BO YOU HAVE? 

QUESTION* 6 - 

HOW MANY GRAMS OF CARBON ARE CONTAINED IN 78 

GRAMS OF A COMPOUNB THAT IS 22*1 PER CENT CARBON? 

QUESTION* 7 

THE FORMULA OF AN ALKYL HAL I BE IS C 17 H 35 BR 1. 
WHAT IS THE WEIGHT * OF BROMINE FOR THIS COMPOUNB? 



O 300B LUCK BUMB* ANB HURRY BACK* 



PLEASE \ f YPE IN YOUH NAME 
•MMB \ . 

BUMB PLEASE INPUf A NUMBER if OH 1 THRU 15,999. 

19 . 

O.K. BUMB# BO YOU WISH TO TAKE A TEST OR HAVE YOUR TEST GRABEB? 

ir YOU' WISH TO TAKE A TEST* ENTER A 1, ANB IF YOU WISH TO 

HAVE AN EXAM GRABEB* ENTER A 2. 

T8 

PLEASE ENTER YOUR XXAH NUMBER* 
tl7492 

PLEASE EN,TER YOUR 7 ANSWERS IN THE EXACT ORBER OF THE QUESTIONS* 

PRESS (RETURN) AFTER EACH ANSWER* 

?S*I 

T703.9 

?7.a 

?ft*4E19 r . v 

?297*4 

?12.7 

?S5.4 



EXAM NUMBER 17492 
0UNB * 



CORRECT 
ANSWER 

5*03374 
780*715 
7*13931 
1 *92736E*25 
351* 101 
17*238 
r 25*0191 



YOUR 
ANSWER 

/ 

5*09999 
703.9 

19999 
2.40000E+19 
297*399 
12*6999 
55*4 



RESULT 

CORRECT 

WRONG 

CORRECT 

WRONG 

WRONG 

WRONG 

WRONG 



YOUR GRABE ON THIS QUIZ IS 29 



WOULB YOU LIKE TO TAKE ANOTHER QUIZ? 
ENTER 1 FOR YES, 2 FOR NO* 

12 % 
GOOB LUCK BUMB* ANB HURRY BACK* 

REA 

BY 



# 

31 
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BASIC PR0 ORAM MtyE 0N THU# AUG 21, 1975* 12! 20 PM 



N0LE 



,/30 
40 
50 
60 
70 
80 
90 
100 
110 
120 
130 
140 
150 
160 
170 
160 
190 
200 
210 
220 
234 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
'390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 



EN 
REM 
REN 
REN 
REN 
REN 
REN 
REN 
OIN 
LET 
PRINT 
PRINT 
PRINT 
INPUT 
PRINT 
PRINT 
PRINT 
INPUT 
LET S< 



*** . 

*♦♦ THIS IS A T&flkPASS PR06RAN IN WHICH PR0BLENS WILL BE 
♦*♦ SELECTED AT RtfND0M* AFTER ANSWERING THE QUESTI0NS 
*** THE STUDENT wVLL RETURN AND SUBMIT HIS ANSWERS* THE 
♦*♦ C0NPUTER WILL THEN GRADE HIS RESULTS* 
♦** 

BC73#CC73,A$C203 v 
H»G»0 



"PLEASE 
AS 

as; 

" PLEASE 

S 

'INT<S> 
IF S<1 THEN 170 
IF S> I 5000 THEN 
PRINT M 0.K. 

as; 

•t 



TYPE IN Y0UR NAM E" 



INPUT A NUMBER FR0M 1 THRU 15#000< 



170 



* D0 Y0U WISH 
"IF Y0U WISH T0 
"HAVE AN EXAM GRADED* 



470 



PRINT 
PRINT 
PRINT 
PRINT 
LET P»l 
INPUT Y 
IF Y*l THEN 
LET K»K*1 
IF Y*2 THEN 
IF K>3 THEN 
PRINT "PLEASE 
G0T0 250 
PRINT "PLEASE 
X 

"PLEASE 
"IN THE 



T0 TAKE 
TAHS A 



A TEST 0R HAVE Y0UR TEST GRADED?" 
TEST* ENTER A 1* AND IF Y0U WISH T0" 
ENTER A 2." 



350 
3140 
ENTER 



1 0R 2f 



ENTER 
EXACT 



Y0UR 7 ANSWERS "1 
0RDER 0F THE UUESTI0NS." 



"PRESS 
T0 7 



( KETURN > AFTER EACH ANSWER." 



EN T ER Y0 UR "EXAM NUMBER* " 

INPUT 
PRINT 
PRINT 
PRINT 
F0K U* 1 

INPUT CCU3 
NEXT U 
LET S«X 
LET R»X 
LET P*2 
G0T0 510 
G0 SUB 2860 
LET S=R1 

LET R*INT< 10000. 5+22000*R2) 
LET S-R 
PRINT 
PRINT 

PRINT " 

PRINT 
PRINT 
PRINT 



"EXAM N UMBER" i R 



ERIC 
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370 PRINT 
580 PRINT ASJ 
590 PRINT 
600 PRINT 

610 IF P<>1 THIN 660 

620 PRINT ••THERE ARE 7 QUESTIONS 0N THIS EXAM." 
630 PRINT ••THEY ARE ALL 0N THE N0LE C0NCEPT." 

640 PRINT -PLEASE ANSWER THE QUEST I0NS AT H0ME* AND C0ME BACK 
65Q PRINT "WHEN Y0U ARE READY T0 HAVE Y0UR EXAM GRADED* ** 
660 PRINT 
670 PRINT 
680 LET I»0 

690 60 SUB 2860 - 
700 LET R3 a »INT<31.l999+126*9*R2) 

710 60 SUB 2860 

720 LET R«INT< U5+44R2) 

730 60 SUB 3080 

740 IF P<>1 THEN 760 

'750 PRINT "H0W MANY M0LES ARE THERE IN" J R3J "6RAMS 0F" 
760 -60T0 R 0F 770#810#850#890#930 . * 

770 IF P<>1 THEN 790 

780 PRINT ,, C0PPER CAT. WT. « 63*54)?" 

790 LET BCIJ-R3/63.54 

800 60T0 960 

810 IF P<>1 THEN 830 

820 PRINT "WATER (M0LECULAR WT. - 18.01 6)?" 

830 LET BC I)»R3/I8.Q1 6 

840 60T0 960 

850 IF Pol THEN 870 

860 PRINT "CAR80N M0N0XIDE (M0LECULAR WT. * 28.01 1)?" 

870 LET BC IJ-R3/28.0109 

880 60 T0 960 

090 IF P<>1 THEN 910 

900 PRINT "CALCIUM FLU0RI DE* CAF2 (MOLECULAR WT. - 78.08)?" 

910 LET BCIJ-R3/78.08 

920 60T0 960 

930 IF Pol THEN 950 

940 PRINT "CARB0N* C <AT. WT. « 12.011)?" 

950 LET BC U-R3/.12.01 1 

960 60 SUB 2860 

970 LET R3«INT<20*60«R2) 

960 60 SUB 2860 

990 LET R«INT< 1. 5*3*R2) 
1000 60 SUB 3080 
1010 IF P<>1 THEN l|Q30 

1020 PRINT "Y0U HAVE";R3J"M0LES 0F ") 
1030 60T0 R 0F 1040*1090*1140*1190 
1040 IF Pol THEN 1070 
1050 PRINT "NITR06EN <N2)." 

1060 PRINT "H0W MANY 6 RAMS 0F N D0 Y0U HAVE?" 

1070 LET BC I3"R3*28.01 38 

1080 60T0 1230 

1 090 IF Pol THEN, 1 120 

1100 PRINT "METHANE <CH4)." 

1110 PRINT "H0W MANY GRAMS 0 F C 00 Y0U HAVE?" 
1120 LET BC n«R3*l2.01 1 
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tlbO Q0t0 1230 

1140 IF Pol THW 1170 

1150 PRINT -METHANE CCH4>.** 

1160 PRINT -HOW MANY GRANS 0F N ETHANE 00 YOU HAVE? ** : 
1170 LET BC13«R3*16.043 

1160 60T0 1830 ~ 

1190 IT Pol THEN 1220 

1200 PRINT -SODIUM CHLORIDE <NACL>.- 

1210 PRINT -HfW NANY GRANS 0F SODIUM 00 Y0U HAVE? H 

1220 LET BCI3«R3*22.9909 

1230 60 St© 2060 . 

1240 LET R3«UNT<20+60*R2>/10>*iE24 

'1250 00 SUB 2660 

1260 LET R«INT<1.5*3*R2> 

1270 00 SUB 3060 

1280 IF Pol THEN 1300 

1290* PRINT -YOU HAVE-JR3J 

1300 G0T0 R 0F 1310*1360*1410*1460 

1310 IF Pol THEN 1340 # 

1320 PRINT -MOLECULES 0F ETHAN0L CC2HS0H).- 

1330 PRINT -H0V MANY MOLES 0F ETHAN0L 00 YOU HAVE? - 

1340 LET. BC 13 «R3/ 6.0230 1E23 

1 350 Q0T0 1500 

1360 IF Pol THEN 1390 

1370 PRINT -MOLECULES 0F HYDROGEN <H2>." 

1360 PRINT -HOW NANY MOLES 0F H 00 Y0U HAVE? - 

1390 LET BCI3-2*R3<T6.02301E23 

1400 60 T0 1500 

1410 IF P<>1 THEN 1440 

1420 PRINT -ATOMS 0F SILICON <SI>." 

1430 PRINT -HOW MANY M0LES 0F SILICON D0 YOU HAVE? - 

1440 LET BC 13 «R3/ 6.0230 1E23 

1450 GOTO 1500 

1460 IF Pol THEN 1490 

1470 PRINT -ATOMS 0F NITROGEN <N>." 

1480 PRINT "HOW MANY MOLES' 0F N2 GAS D0 Y0 U HAVE? - 

1490 LET BC 13 «<R3/ 6.02301 E23>*.5 

1 500 60 SUB 2860 

1510 LET R3-INTC20+60*R2>/I0 

1 520 00 SUB 2860 

1 530 LET R«INT< 1.5*3*R2> 

1 540 60 SUB 3080 

1 550 IF P<>1 THEN 1570 

I 560 PRINT "H0W MANY ATOMS-; 

1570 60T0 R OF 1580*163.0*1680*1730 

1 580 IF Pol THEN 1610 

1 590 PRINT - 0F CARBON ARE THERE IN 

1 600 PRINT R3J-M0L€S OF T0ULENE CC7H8)? - 

1610 LET BC I3*7*R3*6.02301 E23 

1 620 60 TO 1770 

1 630 IF P<>1 THEN 1660 

1 640 PRINT - 0F FLO URINE ARE THERE IN - 

1 650 PRINT R31-GRAMS 0F SILICON TETRAFLU0RI DE <SIF4>? 

1 660 LET BC I3«<R3/104»086)*4*6.O2301E23 

1 670 60T0 1770 

1 680 IF Pol THEN 1710 



3d 



1690 MINT « ARE THERE IM"*R3 

1 tOO PRINT "HOLES OF H ETHANE <CH4>?" 
1710 LET BCI3«R3*5*6»02301E23 
1780 GOTO 1770 

1730 IF Pol THEN 1760 , 
1740 PRINT M ARE THERE IN M JR3 
1780 PRINT "GRAMS OF WATER? " 
1760 LET BCUp3*6.02301E23*<R3/18.015> 
1770 00 SUB 2860 

1780 LET R3»<XNT(27+60*R2>/10>*1E24 

1790^60 SUB 2860 

1800 LET R*INT<W5+3*R2> 

1810 00 SUB 3080 
s 1620 IF P<>1 THEN 1840 

1830 PRINT "YOU HAVE"JR3J 

1840 80T0 R 0F 1850* 1900#1 950*2000 

1850 IF Pol THEN 1880 

18.60 PRINT "ATOMS 0F SILICON*" 

1870 PRINT "H0V MANY GRAMS 00 Y0U HAVE? H 

1080 LET BC 13-28. 086*<R3/6*02301 E23) 
" 1890 60 T0 2040 

1900 IF P<>J THEN 1930 

HH0 PRINT "MOLECULES 0F HCL." 

1920 PRINT "HOW MANY GRAMS 00 Y0U HAVE?" 

1930 LET BCI3»36.46*<R3/6.02301E23> 

1940 G0T0 2040 

195b IF P<>1 THEN 1980 

1960 PRINT "ATOMS 0F CARBON •" 

1970 PRINT "HOW MANY GRAMS. 0F CARBON DIOXIDE CC02) CAN YOU MAKE? 

1980 LET BCI3«<R3/6.0230tE23>»44.009 

1990 60 T0 2040 

2000 IF P<>1 THEN 2030 

2010 PRINT "MOLECULES 0F BROMINE*" 

2020 PRINT "HOW MANY GRAMS 00 YOU HAVE? " 

2030 LET BCI3»<R3/6.02.301E23>*<2*79.916> 

2040 04 SUB 2860 

2050VLET R3«INT<10>980*R2>/10 

2060 60 SUB 2860 - , 

2070 LET R«INT< 1.5+R2) 

2080 60 SUB 3080 

2090 GOTO R OF 2100*2160 

2100 LET R4-INTC13+200*R2> 

2110 IF P<>1 THEN 2140 

2 120 PRINT "HOW MANY GRAMS 0F CARBON ARE CONTAINED IN"J R4 

2 130 PRINT H GRAMS 0 F A COMPOUND THAT IS";R3;"PER CENT CARBON? " 
2 140 LET BC I 3«R4*<R3/ 100) 

2 1 50 60 TO 2240 ^ 
2160 60 SUB 2860 

2170 LET R4«INT<150*990*R2>/100 

2180 LET R5-R3+R4 

2 190 IF Pol THEN 2230 

2200 PRINT "A MIXTURE 0 F"J R5J "GRAMS OF A ♦ B CONTAINS"* R3 
2210 PRINT "GRAMS OF A." 

2 220 PRINT "WHAT IS THE WEIGHT PERCENT OF A IN THE MIXTURE?" 
2230 LET BCI3«<R3/R5)*100 
2 240 60 SUB 3080 
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•iso 00 sub •»«<> 

8860 LET R3«INT<IS+99*R8> 
88f0 LET R4«INT<8*R3+1> 
2260 00 SUB 8860 
8890 LET R»INT<LS+8*R8> 
8300 00T0 R 0F 8310*8360*8480 

8310 X F P<» 1 THEN 8340 * 
8380 PRINT "THE F0RMXJLA 0F AM ALKYL HAHOE IS C"* R3#'"H"JR4J"BR 
8330 PRINT "WHAT IS THE WEIGHT X 0F BR0HINE F0R THIS C0MP0UND?" 
8340 LET BCU«<<79»904>/<<R3«12*0m + CR4*K008)+79.904r>*100 
8350 Q0T0 249t> 
8360 LET R4«INT<R4-1) 

2370 IF P<>1 THEN 8400 / 

8 360 PRINT "THE F0RHULA 0F A KET0NE IS C" J R3J "H"* R41 "0 !•? 

8390 PRINT "WHAT IS THE WEIGHT X 0F 0XYGEN F0R THIS C0MP0UNO7" 

2406 LET BCn*U5*999/<<R3*12«011> + <R2*W008> + 15*999>>*100 

2410 G0T0 2490 

2420 LET R4»INT(R4-1> 

8430 60 SUB 8860 

8440 LET RS»INT<15+99*R2) 

2450 IF P<>1 THEN 2480 

2 460 PRINT M H0W MANY M0LES ARE C0NTAINEO IN M JR5 
2470 PRINT "GRAMS 0F G"I R3J "K"* R4; "0 1 ?" 
2480 LET BCn-R5/<(R3«12;0U> + (R4*L008)+i5«999) ~ 
2490 IF P«l THEN. 2610 9 
.2500 PRINT "C0RRECT M # M Y0UR" 
2 510 PRINT "AN SWER M * "AN SWER" * "RESULT" 
2 520 PRINT 
2 530 F0R 1-1 T0 7 

2540 IF BCI3>W05*C£U THEN 2590 

2 550 IF BCn<*95*CCU THEN 8590 * 

2 560 PRINT BCI3*CCI3#"C0RRECT M 

2 570 LET G-G+100/7 

2 580 G0T0 2600 

2590. PRINT BCIJ*CCI3*"WR0NG" 

2600 NEXT I 

2610 PRINT 

2 620 IF P»l THEN 2640 

2 630 PRINT "Y0UR GRADE 0N THIS QUIZ IS"* INTCG+. 5) i"X M 
2 640 PRINT 

2 650 PRINT " »; 

2 660 PRINT " - " 

2670 IF INTCG+.5XM00 THEN 2690 

2 680 PRINT "NARVEL0US FRIEND* Y0U HAVE BEATEN THIS BR0KEN MACHIN 
2 690 IF P<>1 THEN 2740 
2700 PRINT "G00D LUCK "; 
2710 PRINT. AS; 

2'720 PRINT "* AND HURRY BACK* " / 
2 730 PRINT / 
2740 IF P"l THEN 3180 
2 750 IF P-9999 THEN 3180 

2 7 60 PRINT "W0ULD Y0U LIKE T0 TAKE AN0THER QUI 2?" 
2 770 PRINT "ENTER 1 F0R YE** 2 F0R N0." 
2 780 INPUT 2 

2 790 LET P«l / 
2800 LET 3-0 \ 
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8810 IF &»1 THEN *70 v 7 

8680 IF 2-2 THIN 2840 j 
8830 00 TO 2770 
884Q L.Ef P-9999 
2850 GOTO 2700 

2860 REM *****^1m****iM^*^*$**4***»****jM4^**4**^ 
2870 REM *** 

2880 REM *** THIS IS THE RAN 00 M NUMBER GENERATOR. 

2890 "REM **♦ GIVEN A SEED/ S# IT PRODUCES A RAND0M INTEGER <RI) 

2900 REM *** FROM 1 THRU 16/384 AND A RANDOM REAL NUMBER <R2> , 

2910 REM *** FROM 0 THRU I. 

2920 REM *♦* 

2930 LET A- 131 

2940 LET M- 16384 

2950 REM *** MAKE SURE THE SEED IS 0DD. 

2 9 60 IF <INT<S/2>)*2<>S THEN 2980 

2970 LET S-INTOB*l> % 
2980 LET T-A*S 
2990 LET Q*INTCT/M) 
3000 LET R1«T-Q*M 
3010 LET R2»Rl/(M-l> 

3020 REN *** SET THE NEW SEED T0 THE VALUE 0F THE RANDOM INTEGER 
3030 REM *** JUST GENERATED* * 
3040 LET S«R1 

3050 REM *** THIS INSURES THAT THE SERIES 0F RANDOM REAL NUMBERS 
3060 REM *** GENERATED FOR THE SAME INITIAL SEED WILL BE IDENTICAL. 
3070 RETURN 

3 080 REM **********************************^ 
3090 LET I-I + l 

3100 IF P-2 THEN 3130 
3110 PRINT 

3 120 'PRINT "QUESTION. **i I 
3130 RETURN 
3140 PRINT -SORRY "J 
3150 PRINT AS1 

3160 PRINT M # PLEASE GET SOME HELP. S0 LONG FOR N0V. M 
3170 STOP 

3180 END • 
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Unit Test on the Hole Concept 



1 * 

THE PERCENTAGE CpHFOSTTIOH BY HEIGHT OF A COHPOOND IS 

C 42t86 * e 

H 2,38 ' ' y ' 

0 ' 38, 10 C 
N .16.67 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? 

HOW MANY HOLES OF SCjf \mgLECULES ARB THERE IN 25.849 GRANS OP S0j 
HOW H ANY GRAM ATOMS OF 0 ARE THERE IN 70.498 GRAMS OP 0 ? 
WHAT IS, THE PERCENT BY HEIGHT OF EACH ELEMENT IN Ti (OH) * ? 
HOH MANY MOLES OF Li ATOMS ARE THERE* I N 17.797 GRAMS OF LiOH? 



\ 

TEST 1 



1. CjH a N0 2 

t 

2. 4.04E-01 

3. 4.41E+Q0 

4. Ti 4.13183E+01 

5. 7.43B-01 ' 



4 
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Unit Test on the Hole Concept 



TEST 2 

1. WHAT I S THt PP/RCBNT BY HEIGHT OF EACH ELEMENT IN C,H t ? 

2. HON MANY MOLECULES CF NO ADD UP TO A MASS OF 38.949 GRAMS? 

3. HON MANY GRAM ATCMS OF 0 ARE THERE IN 75.298 GRANS OF O- ? 

U. HON MANY GRAMS OF 0 ARE IN 3.209E*24 MOLECULES OF N 2 0 4 ? 

5. THE PERCENTAGE COHfOSITION BY HEIGHT Of A COMPOUND IS 
H 1.59 
O 76.19 
N 22.22 

WHAT TS ITS FMPIPICAl OR SIMFIEST FORMULA? 



f : •••••-^4 



TEST 2 

1. H 2.01273B*01 

2. 7.82E*23 

3. *.?r&*oo 

3.41E*02 



5. HNO, 



3.9 



ERIC 



Onit Test on the Hole Concept 



WHAT fsj TH * PBffCEfct BY WEIGHT OF EACH ELEftEMT IN CaF* 
HOW HAfjY M« HS ARE fHBRB IW 23.599 GBAHS OP 0 ? 

THE PERCENTAGE CC!«t!\';3If I0» BY HEIGHT OF A COMPOUND IS 

C «7..«?6 

r >.88 * 
n 47.06 

ITS *M f CP ICAL' OR SI MFLEST FORMULA? 



WHAT IS 
WHAT IS 



THE HOLFCULAR WExGHT OF MO, ? 



W ANjf GRAMS ."if Sn ARE IN 3.450 HOtlS OF SnCl 2 ? 



TEST 3 
1. Ca 5.13340E+01 
2/ 8.88E*23 



3. C«H 4 0 3 
U. 4.60E*01 
5. 4.09E*02 
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unit Test <j>n the Mole Concept 




HOW fUNY AT'">MS OF S ARE THERE IN 1. 13769F«-2U MOLECULES OF SO 

WHAT IS THE PERCENT BY HEIGHT OF EACH, ELEMENT IN CO* ? 

THE PERCENTAGE CCMFCSITION BY WEIGHT OP A COMPOUND IS 
H 1.59 

0 76.19 i 
N 22.22 

WHAT IS ITS EMPIRICAL OR SIMELEST FORMULA? 



HOW MANY MOLECULES OF Cl 2 ADC UP TO A MASS OF U8.949 GRAMS? 



TEST 



a 



1. 



9.U6E*23 



1. 14F*24 



3. 



0 7.27265E*01 



HNOj 



5. 



U. 16E*23 



. — 0nl t| T9st t oa tlrira^l* Concept / 



/ 



f • / 

w TEST 5 • I / " 

1. WHAT IS THE PERCENT BY HEIGHT OF EACH ^L4WWNT~I* 4I4S ? 

W 2. HOW MANY GRAMS OF I3r ARB IK 4.4U0 HOLES OF HBc? 

3. IF ONE ~ATON OP ELEMENT X WEIGHS 1.993E-23 G, JTHAT TS "THE 
w ATOMIC WEIGHT OF X ? t 

<*• ONF MOLE OF AsH 3 IS PLACED ON THE LEFT PAN OF A TWO-PAN BALANCE* 
w HOW MANY HOLES OF NH 4 Cl HOST BE PLACID ON THE OTHER PAN 

TO EXACTLY BALANCE THE MOLE OF.AsH,'? 

w S. THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND IS 

H 1,12 . / 
0 62.92 
w S 3S.96 

WHAT IS ITS EMPIRICAL OR SIMPLEST FORMULA? 



H TEST 5 

U Ni 6.U6770E*01 

2. 3.55E*02 

3, 1.20E*01 

/ 

U. 1.46E*00 



9 

ERIC 



5. H,S,0 ? 



A 



Unit fp.st on the M'ole Concept 



TEST f> 

1. WHAT IS THE PEPCENT BY WEIGHT OF EACH ELEMENT U Cr t O, ? 

2. THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND IS 

H 1.59 

0 76.19 , - > 

H 22.22 

WHAT. IS IfS EMPIRICAL CR SIMPLEST FORMULA? 

3. IF ONE ATOM OF FLEMFNT X WEIGHS 9.752E-23 G f WHAT IS THE 
. ATOMIC WEIGHT OF X ? 

* • 

U. HOW MANY MOLES OF PH 3 MOLECULES APE THEFE TN 1U.300 GRAMS OF PH 3 

*" . 

'5. HOW MANY ATOMS OF 0 APE THERE IN 6.110 GRAMS OF Pb(N0 3 ) t ? 



TEST 6 
1. Cr 6.84202E»01 



2. HN0 3 

3. 5.87E*01 

4. U.21E-01 

5. 6.66E*22 
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Unit Tast on the Hole concept 

7 m*t- 

HOW MANY ATOMS "ARE TH£B,E IN 23.498 GRAMS OP CI ? 

HOW MANY MOLES OP B ATOMS ARE THERE IN 18,298 GRAMS OF BP,? 

CALCULATE THE PEPCENT BY WEIGHT OP EACH ELEMENT IN C 2 H 4 0 4 N 4 . 



.THE PERCENTAGE COMPOSITION BY WEIGHT OF A COMPOUND IS 
C 67.92 
H 5^66 
N 26. 42 

WHAT IS ITS EMPIFICAL OR SIMPLEST FORMULA? 

ONE MOLE OF KI IS PLACED ON THE LEFT PAN OF A TWO-PAN BALANCE. 
HOW MANY MOLES OP Pt(NO s ) t MUST BE PLACED ON THE OTHER PAN 
TO EXACTLY BALANCE THE MOLE OP KI ? 



TEST, 7 

1. 3.99E>23 

2. 2.70E-01 
3. 

. 16.00 % C 
4.00 % H 
42.67 % 0 
37.33 * N 

3. 



4. CjH 3 N 



5. 5.01E-01 



Unit T*»Wt on the Hole Concept, 



THE P*RC«NTAGF COMFCSIT ION PY WFIGKT OF k COMPOUND IS- 
M 2.13 s .. - 

V 29.7 9 

Mil AT IS ITS EMPIRICAL CP SI*FI»EST FOFrtUL A? 

WHAT IS THK PETC^N? PV*W FIGHT OF EACH ELEMENT IN CaO ? 

t 

HOW. MANY «OiEJ CF P ATCMS ARF THERE IN 30.70C CRAWS OF PF 

.T: ; ON- \TOM OF hLFMLNT X WEIGHS 2.058E-23 0, WHAT IS THE 
'A PCM IT WF.IGHT OF X ? 

W'i A T T S THF FAhS (IN P,r AfS) 0'' . 4.USC MOIFS OF Kl? 



TEST 



8 



1. MSN 



2. 0* 2.rtS207E*01 



3. 



U. S3E-01 



4. 1.60"*01 

5. 1.57E*C! 



5- 

I 



£■ ' Onit Test on th« Hol« Concept 



TEST 9 

1, HOW MANY GRABS OF Li ARE IN 3,055 HOLES OF LiOH7 • 

2. CALCULATE THJ5 PERCENT BY HEIGHT OF EACH ELEMENT IN\C,H ? O f N. 



\ 



> > 



3. WHAT IS THE HOLFCULAR WEIGHT OF H,Se ?' 

4. IP ONE A TON OF ELEMENT X WEIGHS 2.658E-23 G, WHAT IS THE 
ATONIC WEIGHT OF X ? 

i. THE PERCENTAGE COMPOSITION BY WEIGHT OF .A COMPOUND IS 
C 40.45 • 
. H 7,87 
0 35,96 
S 15.73 

WHAT , IS ITS FN PIRICAL OR SIMPLEST FORMULA? 



TEST 9 
1. 2.12E+01 
2, 

40.45 

7,87 % H 
35.96 % 0 
15.73 * N 

2. 

3. 8.10E*01 

4. 1.60E*01 



5. C,H,0,N 



ERIC 



ERLC 



••'•a&L 
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V. 

TEST , 1 C • «. . . • 

1. »luW MANY &HAF ATCPS OK 1» ARE T'HfcKB IN W. 19ft URAKS OF P ? 

2, THF PEPCEMIAGS COMPOSITION 2Y HEIGHT OF A COMPOIJ-NO IS 

C 25.5.1 . 

n 6B,C9 

WHAT IS ITS FY.PIPTCAL 09 STWELEST FORI UL A? .» 



1, CM.CULATS THF riTCKN? PY WFTOHT OF 7AQH ELEMENT IN 0 4 N 2 . 



U. fly I? KU'Y MOLES OF C0 2 MCI.EC!IL*-S ARS Til FRK IN 41.79<J OR AM 5 OF C0 ? ? 
*>i Muti M\NY ORAMS OF C H^E TN 9.ti12n*2J MOLECULES OF Cj,H 6 ? 



TEST 10 
1. 6.20E-01 



2. CH,0 ? 
J. 

69. S7 * 0 
30. U 3 * N 

3. 

4. 9.50E-01 

5. 3.9U>01 
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